Production of a recombinant industrial protein using barley cell cultures.
The use of recombinant DNA-based protein production using genetically modified plants could provide a reproducible, consistent quality, safe, animal-component free, origin-traceable, and cost-effective source for industrial proteins required in large amounts (1000s of metric tons) and at low cost (below US$100/Kg). The aim of this work was to demonstrate the feasibility of using barley suspension cell culture to support timely testing of the genetic constructs and early product characterization to detect for example post-translational modifications within the industrial protein caused by the selected recombinant system. For this study the human Collagen I alpha 1 (CIa1) chain gene encoding the complete helical region of CIa1 optimized for monocot expression was fused to its N- and C-terminal telopeptide and to a bacteriophage T4 fibritin foldon peptide encoding sequences. The CIa1 accumulation was targeted to the endoplasmic reticulum (ER) by fusing the CIa1 gene to an ER-directing signal peptide sequence and an ER retention signal HDEL. The construct containing the CIa1 gene was then introduced into immature barley half embryos or barley cells by particle bombardment. Transgenic barley cells resulting from these transformations were grown as suspension cultures in flasks and in a Wave bioreactor producing CIa1 similar to CIa1 purified from the yeast Pichia pastoris based on Western blotting, pepsin resistance, and mass spectroscopy analysis. The barley cell culture derived-CIa1 intracellular accumulation levels ranged from 2 to 9 microg/l illustrating the need for further process improvement in order to use this technology to supply material for product development activities.